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Rod connected diamond (RCD) [1], which is known to exhibit the largest full PBGs among all 
designs [2] with the same index contrast, has been investigated but remains a significant 
challenge to create [3]. Here, we use Direct Laser Writing [4] (DLW) method to fabricate 
polymeric (n = 1.52) RCD templates and characterize its band structure via an angular-
resolved spectroscopy. High refractive index photoresist and/or materials will be identified. 
Here, we intend to begin with chalcogenide (n = 2.4:1) backfilling via chemical vapor 
deposition technique [5] to realize the full photonic bandgap photonic crystals.  
 
Fig. 1a shows the dimension of polymeric template, where the lattice constant a = 1.25 µm, 11 
periods in plane, and 6 periods in vertical. Fig. 1c shows templates backfilled with 
chalcogenide material and fig. 1d FIB cross-section of structures backfilling using CVD 
deposition of Ge-Sb-S confirms 100% infilling and the conformal nature of the process. (Black 
area is remaining polymer and gray parts are backfilled chalcogenide material.) 
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Figure 1(a) DLW fabricated polymeric RCD template, (b) spectrum measurements at normal incidence, 
shadow box for simulated partial band gap position, (c) backfilled RCD with Chalcogenide material, (d) cross 
section show quality of back-filling. 
